which adapted for wind dispersal. The natural populations of the tree inhabit distribute sites (600 to 2000 m) of temperate deciduous forests scattered across East China and Japan (Isagi et al., 2005) . Because of its extremely low ability of regeneration in natural population, the number of its populations is very little. Therefore, the tree is now treated as "endangered" in China and recognized globally as lower risk under the International Union for the Conservation of Nature criteria.
Plants constitute a rich source of bioactive chemicals (Kador et al., 1985a; 1985b; Williamson et al., 1992) . Many plants are largely free from adverse effects and have excellent pharmacological actions and they could possibly lead to the development of new classes of safer functional agents and a hydrolyzable tannin is one of those sources.
A hydrolyzable tannin or pyrogallol-type tannin is a type of tannin that yields gallic or ellagic acids by hydrolysis (Bae, 1989; Haslam, 1989) .
At the center of a hydrolyzable tannin molecule, there is a carbohydrate (usually D-glucose but also cyclitols like quinic or shikimic acids).
The hydroxyl groups of the carbohydrate are partially or totally esterified with phenolic groups such as gallic acid in gallotannins or ellagic acid in ellagitannins.
Hydrolyzable tannins are mixtures of polygalloyl glucoses and/or poly-galloyl quinic acid derivatives containing in between 3 up to 12 gallic acid residues per molecule (Haslam, 1989 ).
Gallotannins are polymers formed when gallic acid, a polyphenol monomer, esterifies and binds with the hydroxyl group of a polyol carbohydrate such as glucose (Cammann et al., 1989; Niehaus and Gross, 1997; Niemetz and Gross, 1998; Niemetz and Gross, 2001 ).
The ellagitannins are a class of hydrolyzable tannins, a type of polyphenol formed primarily from the oxidative linkage of galloyl groups in 1,2,3,4,6-pentagalloyl glucose (Sepulveda et al., 2011; Kwon and Bae, 2009; Steinmetz, 2010) . However, there are little studies on katsura tree extracts for functional uses in domestic or abroad (Towatari et al., 2002; Tada and Sakurai, 1991; Takasugi and Katui, 1986 ).
This work was carried out to investigate the chemical constituents of extracts of katsura tree leaves for future use, and to elucidate the structure of a gallotannin from the leaves extracts.
MATERIALS and METHODS

Plant material
Fresh Cercidiphyllum japonicum leaves were collected at Hwacheon, Gangwon-do in August 2013, air dried for two weeks and then ground to fine particles to be extracted.
Sample preparation
The ground leaves (3 kg) were immersed in 70% aqueous acetone at room temperature for 3 days. After three times extraction and filtration, the filtrates were combined together and evaporated on a rotary evaporator under the reduced pressure at 40℃. The aqueous crude residue was successively fractionated on a separatory funnel and freeze dried to give n-hexane (2.6 g), CH 2 Cl 2 (8.8 g), EtOAc (35.2 g), and H 2 O (45.2 g) soluble fractions.
Column chromatography
A portion of EtOAc fraction (10 g) was chromatographed on a Sephadex LH-20 column, successively eluting with MeOH-H 2 O (1:9 → 3:7 → 1:1 → 7:3 → 9:1, v/v) to divide 16 fractions.
However, the divided fractions did not contain any hydrolysable tannin compounds, and the column was finally washed with acetone-H 2 O (7:3, v/v) to isolate the gallotannin (Fig. 1) , 
C-NMR chemical shifts of the isolated compound (CD3OD)
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RESULTS and DISCUSSION
The compound was isolated from the EtOAc fraction of the extracts of katsura tree (Si and Bae, 2007) .
The five galloyl symmetrical protons indicated five singlet signals at δ 7.04, δ 6.97, δ 6.89, δ 6.94 and δ 7.23, respectively, for H-2 and H-6 of the galloyl A, B, C, D, and F.
However, the galloyl E showed two signals at δ 7.29 and δ 7.46 for H-2 and H-6, respectively, due to the esterification between C-5 of the galloyl E and C-7 of the galloyl F. These proton chemical shifts of the galloyl groups were also similar to the literature values (Si and Bae, 2007) . (Nishizawa and Yamagishi, 1982; Nishizawa et al., 1980; Si and Bae, 2007; Emam, 2010) .
In the HSQC spectrum, In the HMBC correlation between the galloyl E and F (Fig. 2 ), δ 7.23 (H-2 and H-6 of F) was resonated with 166.70 ppm (C-7 of F), and δ 7.29 (H-2 of E) and δ 7.46 (H-6 of E) were correlated with 167.23 ppm (C-7 of E). Also 4.43 (H-6 of glucose) had a correlation with 167.23 ppm (C-7 of E).
From the previous data, by comparison with those of authentic samples, and by the HSQC and HMBC spectra, the compound was charac-
This type of gallotannin is firstly isolated from katsura tree leaves and has never been reported in domestic plants. Also it was the only hydrolyzable tannin from leaf extracts of the tree and can be used as an index marker to distinct the tree.
CONCLUSION
Katsura tree (Cercidiphyllum japonicum Sieb.
Et Zucc) leaves were collected, air-dried and extracted with 70% aqueous acetone. The extracts were concentrated and then sequentially fractionated with n-hexane, CH 2 Cl 2 , EtOAc, and To our best knowledge, this type of gallotannin is firstly isolated from katsura tree leaves and has not been reported in domestic tree species.
Also this compound was the only hydrolyzable tannin from leaf extracts of the tree and can be used as an index mark to distinct the tree. Fig. 2 . Selected HMBC correlations observed between galloyl E and F.
